Application of photogrammetry at USQ hypersonic wind tunnel by Chong, Albert K. et al.
Proceedings of the 11th Australian Space Science Conference, 2011    Page i
Proceedings of the 
11th Australian Space Science Conference
Canberra 
26 - 29 September, 2011
Australian Space Science Conference Series
1st Edition
Published in Australia in 2012 by
National Space Society of Australia Ltd
GPO Box 7048
Sydney NSW 2001
Fax: 61 (02) 9988-0262
email: nssa@nssa.com.au
website: http://www.nssa.com.au
Copyright © 2012 National Space Society of Australia Ltd
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means, 
electronic, mechanical, photocopying, recording or otherwise, without prior permission from the publisher.
 
ISBN 13: 978-0-9775740-5-6
Editors: Wayne Short and Iver Cairns 
Distributed on DVD
Proceedings of the 11th Australian Space Science Conference, 2011    Page iii
Preface to the Proceedings
 
A large number of the presenters at the conference later submitted completed written papers which 
form the basis of this Conference Proceedings. 
All papers published in these proceedings have been subject to a peer review process whereby a 
scholarly judgement by suitable individuals endorsed by the Program Committee determined if 
the paper was suitable to be published.  All papers not rejected were revised until deemed suitable. 
Responsibility for the content of each paper lies with its author(s). The publisher also retains copyright 
over the text. Papers appear in the Conference Proceedings with the permission of the authors.  
The Editors would like to give special thanks to the Program Committee and those scholars who 
participated in the peer review process: 
Amit Acharyya, John Auld, Daniel Bayliss, James Bennett, James Biggs, Mark Blair, Rod Boswell, Melrose 
Brown, Brad Carter, Jon Clarke, Daniel Cotton, Andrew Dempster, Con Doolan, Lisa Fogarty, Alan Forghani, 
Brian Fraser, John Fryer, Yue Gao, Eamon Glennon, Marion Grange, Jose Guivant, Duane Hamacher, Alex 
Held, Jonathan Horner, Michael Ireland, Trevor Ireland, Michael Jokic, Fred Jourdan, John Kennewell, Elliot 
Koch, Phil Lubin, Jonathan Marshall, Steve Martin,  David Mee, Fred Menk, Frank Mills, Harvey Mitchell, 
Neil Mudford, Andrew Neely, Marc Norman, Sean O’Byrne, Hideaki Ogawa,  John Olsen,  Craig O’Neill, 
Simon O’Toole, John Page, Birenda Pandey, Tim Payne, Rob Pidgeon, Gordon Pike, Stuart Ryder,  Richard 
Samuel, Jizhang Sang, Daniel Shaddock, Nagaraj C. Shivaramaiah, Duncan Steel,  Leon Stepan, Ross Taylor, 
Matthew Tetlow, Tanya Vladimirova, Carl Wang, Colin Waters, Vincent Wheatley,  Rob Wittenmeyer and 
Xaoifeng Wu.
Finally we would like to thank our sponsors (the Space Policy Unit of DIISR and Engineers Australia) 
for their support in funding student participation and the Organising Committee and Program 
comittee for giving generously of their time and efforts.  We trust that you will find the 2011 
Conference Proceedings enjoyable and informative.
Wayne Short and Iver Cairns 
Editors, 11ASSC Conference Proceedings,  May 2012
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Conference Background
The Australian Space Science Conference (ASSC) is the focus of scientific cooperation and discussion 
in Australia on research relating to space. It is a peer reviewed forum for space scientists, engineers, 
educators, and workers in Industry and Government.
The conference is of relevance to a very broad cross section of the space community, and therefore 
generates an enlightening and timely exchange of ideas and perspectives.   The scope of the conference 
covers fundamental and applied research that that can be done from space and space-based platforms, 
and includes the following:
•	 Space	science,  including space and atmospheric physics, remote sensing from space, planetary 
sciences, astrobiology and life sciences, and space-based astronomy and astrophysics  
•	 Space	engineering,  including communications, navigation, space operations, propulsion and 





The 11th ASSC was held at Australian National University in Canberra from September 26 to 29, 
2011. The Conference was opened by the Minister for Innovation, Industry, Science, and Research, 
Senator the Honourable Kim Carr (Labor, Victoria). During his speech the Minister announced for 
the first time the principles for the new National Space Industry Policy. The Minister’s speech was 
followed by invited talks from Dr Craig Smith (EOS Systems, holder of an Australian Space Research 
program grant) and by Professor Michael Tobar (University of Western Australia). 
The conference included a comprehensive program of plenary talks and special sessions on the national 
context for space (including papers on the new Roadmap for the National Research Infrastructure, 
the new Australian Space Industry Association, and the status and implementation of the 2010 
Decadal Plan for Australian Space Science), the foci and programs of Australian Government units 
with interests in space, and detailed descriptions and progress reports of research funded by the 
Australian Space Research Program. In addition, the program contained a special student session, with 
a strong preponderance of projects involving the Australian Space Research Institute. The program 
also ontained multiple sessions of invited and contributed presentations, both oral and poster, on 
Hypersonics, Planetary Science, Remote Sensing and Geodesy, Space Capabilities / Education / 
Hazards, Space Physics, and Space Technology. 
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Appendix A has a copy  of all abstracts accepted for presentation at the conference. 
The 11th ASSC was organised by the National Space Society of Australia (NSSA) and the Academy 
of Sciences National Committee for Space Science (NCSS). The Australian Space Research Institute  
(ASRI) also helped significantly with organising abstract submissions.  The 2011 conference was held 
in conjunction with an Italy-Australia Space Science Symposium which which was held held on day 3 
and allowed researchers from both Italy and Australia to discuss future collaborative efforts.
A call for papers was issued in March 2011 and researchers were invited to submit abstracts for 
presentation at the conference. Following the conference itself, a call for written papers was issued 
in October 2011: this invited presenters to submit  a formal written paper for this Proceedings that 
covered their abstracts.
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Welcome to the 11th Australian Space Science Conference
and to the Australian National University in Canberra! This will be the fifth ASSC jointly sponsored 
and organised by the National Committee for Space Science (NCSS) and the National Space 
Society of Australia (NSSA). The ASSC is intended to be the primary annual meeting for Australian 
research relating to space science. It welcomes space scientists, engineers, educators, and workers 
in Industry and Government.
The conference was opened by Senator Kim Carr, the Minster for Industry, Innovation, Science and 
Research. The Vice-Chancellor of the ANU, Professor Ian Young, was in attendance to welcome 
and introduce the minister.  The Italy - Australia Space Science Symposium was held on Day 3 of 
the conference. 
This year we are working again with the Australian Space Research Institute (ASRI). We will also 
hear more about the successful projects from the last two rounds of the “Australian Space Research 
Program” (ASRP) – an initiative managed by the Space Policy Unit.
We look forward to an excellent meeting!
Iver Cairns      Wayne Short
Co Chair ASSC 2011     Co Chair ASSC 2011
Chair, NCSS      President, NSSA 
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